Differential expression of calreticulin, a reticuloplasmin in primate endometrium.
To our knowledge, there are no data on hormonal regulation of reticuloplasmins in primate endometrium. We report the presence and modulation of expression of three reticuloplasmins in endometrium of bonnet monkeys (Macaca radiata). Receptive and non-receptive endometria obtained from vehicle-treated control and onapristone (antiprogestin)-treated animals, respectively, were compared for differentially expressed proteins by two-dimensional proteomics. Mass spectrometric analysis annotated two such proteins as calreticulin and protein disulfide-isomerase (PDI), known to be molecular chaperones in endoplasmic reticulum. We then investigated if endoplasmin, another reticuloplasmin is also differentially expressed. Expression of these reticuloplasmins was also investigated in the endometriuma during pregnancy in bonnet monkeys. Samples were analysed by immunohistochemistry and western blot (calreticulin in human endometrium), and calreticulin transcript levels in Ishikawa cell line were assessed by real time PCR. Immunohistochemical analysis of the functionalis region of non-receptive endometria in monkeys revealed higher expression of (i) calreticulin (P < 0.01) in glandular epithelium and (ii) PDI in stroma (P < 0.0001), but no change in endoplasmin in stroma or glands, compared with receptive endometria. Protein level of all three reticuloplasmins in the stromal region of endometrial functionalis was higher in pregnant than non-pregnant animals (P < 0.05). Human endometrial calreticulin protein was higher in the estrogen-dominant (proliferative) phase than progesterone-dominant (mid-secretory) phase of the cycle. Calreticulin mRNA in Ishikawa cells is up-regulated by estrogen (P < 0.05 versus control), with a trend towards down-regulation by progesterone. Our data suggest that endometrial reticuloplasmins are regulated by hormones and embryonic stimuli in a cell-type specific manner. These novel data open up new lines of investigation for elucidating the mechanisms by which hormones or embryonic stimuli influence the sub-cellular physiology of endometrium.